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INSTALLATION DOCKING PEDESTAL FOR 
PRE- FACILITATION OF WAFER FABRICATI ON EQUIPMENT 

FIELD OF THE INVENTION 
5 This invention relates generally to manufacturing 

equipment and more particularly to a method and apparatus for 
facilitating installation and use of wafer fabrication 
equipment in a manufacturing environment. 

10 BACKGROUND OF THE INVENTION 

For the installation of manufacturing equipment, 
and particularly when installing wafer fabrication equipment 
at a factory location, it becomes necessary to provide a 
separate structure to support the heavy tool and to transfer 
the weight thereof to the underlying floor (for example, a 
^ poured concrete waffle-grid floor) . The equipment support 

structure is separate from the building support structure and 
typically comprises a plurality of fabricated support legs 
which each extend up from one of the solid sections of the 
» 2 0 underlying waffle-grid floor to engage a mounting foot on the 
underside of the equipment. The support legs, which may be 
steel jacks or poured concrete piers, are generally 
custom- fabricated for the installation, which necessarily 
□ requires additional time and expenditure. Crossbeam members 

2 5 attached to the support legs may also be required to support 

the weight of the equipment, particularly for 
irregularly- shaped systems for which a given mounting foot 
may not align to a solid section of the underlying flooring. 
In addition, if raised flooring is needed for access to the 

3 0 equipment, the prior art support method requires that yet 

another set of structural supports be installed to support 
the raised flooring. 

The Semiconductor Equipment Manufacturing Institute 
(hereinafter "SEMI") has proposed a standard support 
3 5 structure to be used for all semiconductor factory locations. 
The proposed structure is a free-standing rectangular 
pedestal having a rectangular base with a plurality of legs 
positioned so as to evenly transmit the suspended weight of 
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the equipment to the underlying floor structures. The legs 
of the SEMI pedestal extend up from the interstices of the 
waffle-grid floor at the basement or other facilities level 
beneath the manufacturing level flooring (or "raised 
flooring"), to support the rectangular base at the 
manufacturing level. The SEMI pedestal's rectangular base 
includes a plurality of connection points for bringing 
facilities (e.g., vacuum forelines, gas supply lines, 
electrical conduits, evacuation lines, etc.) from the lower 
facilities level up to the equipment level, and additionally 
includes floor support flanges attached at the periphery of 
the rectangular base to support raised flooring for operator 
access to the manufacturing equipment . 

What has been proposed for installing manufacturing 
equipment in the SEMI pedestal is that, using a datum point 
which is outside of the rectangular base, the manufacturing 
equipment is aligned on the rectangular pedestal in such a 
way that an operator can access the machine from a position 
on the raised floor. The manufacturing equipment is then 
supported by crossbeams and cantilevers which attach to the 
rectangular base. As necessary, additional customized support 
legs may also be required when installing equipment on the 
SEMI pedestal. The advantages of using the SEMI pedestal 
include the fact that the pedestal may be of standard size, 
thereby providing a reference size for architects and 
construction personnel. In addition, with the standard 
pedestal having pre-established facilities connection 
locations, the manufacturing site can be pre-plumbed for 
provision of facilities such as vacuum lines, etc. 

Drawbacks to the proposed SEMI pedestal include the 
customization necessary to ensure adequate support of 
irregularly- shaped equipment (i.e., neither rectangular nor 
to scale with the pedestal frame) and the retrofitting 
necessary to bring the facilities from the pre-plumbed 
locations on the rectangular base to the actual facilities 
connection points on the manufacturing equipment. 
Particularly when dealing with gas flow lines and evacuation 
lines, any additional line length and/or bends in the lines 
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can have a major impact on the flow through the lines and 
consequently on the equipment and the processing conducted by 

the equipment . 

Accordingly, an improved manufacturing equipment 
5 support system is desired which may provide both 

manufacturing equipment support and pre -plumbing of 
facilities for manufacturing equipment installation, and that 
may be retrofitable to provide support for pre-existing 
manufacturing equipment installations. 

10 

SUMMARY OF THE INVENTION 

The present invention provides support apparatus 

for manufacturing equipment comprising a support pedestal 
0 having (1) a plurality of support legs, including at least 
%il5 one support leg aligned to each one of a plurality of 
Q load-bearing mounting feet found on the bottom of the 
5 manufacturing equipment to be supported by the pedestal, and 
W a frame disposed on the plurality of support legs; and/or (2) 

Ul a frame with an outline which substantially duplicates the 

M2 0 bottom outline of the manufacturing equipment to be 
\z supported, and a plurality of support legs coupled to the 

hi frame. The support apparatus additionally may comprise at 

•era 

□ least one facilities connection locator (e.g., a plate or 

^ bucket having holes through which facilities such as air, 

25 fluid, electric, etc., can be connected) fixedly mounted to 
the support frame so as to provide facilities connection 
locations for aligning facilities supply lines to the 
manufacturing equipment . 

Other features and advantages of the present 
30 invention will become more fully apparent from the following 
detailed description of the preferred embodiments, the 
appended claims and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
35 FIG. 1 is a schematic top perspective view of 

manufacturing equipment installed at a manufacturing location 
in accordance with the prior art; 
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FIG. 2 is a schematic top perspective view of the 
proposed SEMI rectangular support pedestal installed at a 
manufacturing location; 

FIG. 3 is a schematic top perspective view of the 
5 proposed SEMI rectangular support pedestal with manufacturing 
equipment installed on the support pedestal; 

FIG. 4 is a schematic top perspective view of one 

embodiment of the support pedestal in accordance with the 

present invention; 
io J3y\liCUA FIG _ 5 i s a schematic top perspective view of the 

support pedestal of FIG. 4 installed at a manufacturing 

location and having manufacturing equipment mainframe 

f== attached thereto; 

3 FIG. 6 is a schematic top perspective view of an 

p$.5 alternative embodiment of the support pedestal of the present 
S invention installed at a manufacturing location; 

FIG. 7 is a schematic top perspective view of the 

1 3 i 

m support pedestal of FIG. 6 installed at a factory location 

- with manufacturing equipment installed thereon; 

[T20 FIG. 8 is a schematic top perspective view of the 

O support pedestal of the present invention installed below the 

jtl level of a raised floor; 

p FIG. 9 is a side view of the embodiment of FIG. 8 

with manufacturing equipment installed thereon; and 
25 FIG. 10 is a side view of gooseneck connectors at a 

facilities connection locator of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1 is a schematic top perspective view of 

3 0 manufacturing equipment installed at a manufacturing location 
in accordance with the prior art. As depicted therein, 
manufacturing equipment 111, shown as semiconductor 
processing equipment including two loadlock chambers 113 and 
115, a mainframe 117 and one or more processing chambers 119 

35 (only one shown) , is supported by a plurality of support legs 
121 which extend from mounting feet (not shown) on the bottom 
of the manufacturing equipment 111 down to base mount 
location pads 123 disposed on an underlying waffle-grid floor 

4 
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125. Typically each of the support legs 121 is custom 
fabricated for the installation, in order to assure that the 
manufacturing equipment 111 is level, and also so as to 
connect the support legs to the interstices of the waffle 
sub- floor. Generally, the suppliers of the manufacturing 
equipment 111 will provide mounting feet (not shown) which 
are of adjustable height. In that way upon final 
installation of the manufacturing equipment 111, when each of 
the mounting feet is attached to a support leg 121, final 
leveling of the manufacturing equipment 111 can be conducted 
by adjusting the height of each of the mounting feet. While a 
manufacturing location will have facilities lines 127 brought 
to the manufacturing level, further plumbing is required for 
connection of the facilities lines 127 to the manufacturing 
equipment 111 after the physical installation (i.e., 
anchoring of the manufacturing equipment 111 on support legs 
121 and leveling thereof) is completed. As noted above, 
disadvantages of the FIG. 1 prior art installation include 
the additional time and cost for providing customized support 
legs 121 and the difficulty in pre-planning or 
pre- facilitating the manufacturing location due to the fact 
that the locations of the support legs 121 may interfere with 
pre-plumbed facilities lines 127. 

FIG. 2 is a schematic top perspective view of the 
proposed rectangular SEMI support pedestal 13 0 installed at a 
manufacturing location. The SEMI support pedestal 130 
provides an alternative to the customized support legs 121 of 
FIG. 1. The SEMI support pedestal 13 0 comprises a 
rectangular pedestal frame 135 supported on a plurality of 
SEMI support pedestal legs 131, each of which is aligned to 
or near one of the interstices of the waffle-grid floor 125. 

The SEMI pedestal frame 135 includes a plurality of SEMI 
facilities connection locations 137 for establishing 
pre-f acilitation locations to which facilities lines 127 can 
be pre-plumbed prior to the installation of the manufacturing 
equipment 111 of FIG. 3. The SEMI pedestal frame 135 
additionally may be adapted to support raised flooring 139. 
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FIG. 3 is a schematic top perspective view of the 
proposed SEMI support pedestal 13 0 with manufacturing 
equipment 111 installed thereon. With like reference 
numerals indicating previously-referenced components, FIG . 3 
depicts the SEMI support pedestal 13 0 having a rectangular • 
SEMI pedestal frame 13 5 disposed on a plurality of SEMI 
pedestal support legs 131 which extend down to base mount 
locations on the waffle-grid floor 125. SEMI facilities 
connection locations 137 are provided along the SEMI pedestal 
frame 135 as pre-f acilitation locations for connection of 
facilities lines 127. When manufacturing equipment 111 is 
installed on the SEMI support pedestal 13 0, crossbeam members 
138 typically must be attached to the SEMI pedestal frame 135 
to support the manufacturing equipment 111, and to transfer 
and distribute the weight of the manufacturing equipment 111 
to the SEMI support pedestal 130. Given the fact that the 
manufacturing equipment 111 has a unique shape, the 
installation of the manufacturing equipment 111 on a SEMI 
support pedestal 13 0 requires "customization" for both 
support and facilities connections. The SEMI support 
pedestal 13 0, by attachment and alignment to the top edge of 
the SEMI pedestal frame 135, does provide the alignment and 
leveling reference points for installation of manufacturing 
equipment 111, and provides pre-plumbing reference points 
(i.e., the facilities connection locations 137) . 
Nonetheless, the installation of the manufacturing equipment 
111 requires customized support fabrication of the crossbeam 
members 13 8 and/or cantilevers (not shown) , and customized 
retrofitting for connecting the facilities lines 127 from the 
facilities connection locations 137 to the actual facilities 
connection points (not shown) on the manufacturing equipment 
111. As noted above, modifications to certain facilities 
lines can adversely affect the flow through those lines to 
the potential detriment of both the manufacturing process and 
the manufacturing equipment 111. 

#^J-FIG. 4 is a schematic top/perspective view of a 
support pedestal 14 0 configured in/accordance with the 
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present invention. The inventive support pedestal 14 0 
comprises a support frame 145 having a plurality of support 
legs 141 extending downward therefrom. The support frame 145 
has a frame outline which substantially duplicates the 



bottom outline of the mainframe 117 



>f the manufacturing 



Lne" of the mainframe 117 
he mainframe 117 itself. 



equipment 111, with the "bottom outl 
being defined by the lower frame of 

In one aspect the support frame 145 /may be monolithic so as 

to provide the enhanced support integrity which comes from a 

10 "seamless" frame. The support frame 14 5 includes brackets 

\ 147 for engaging the load-bearing mounting feet of the 

>^ manufacturing equipment (if any)./ The support legs 141 are 

LA adjustable and comprise an outer leg section 144 fixedly 

^ mounted (e.g., bolted or welded) to the support frame 145, 

%jl5 and an inner leg section 142 . Tme inner leg section 142 is 

£jf slideably mounted in the outer leg section 144, so that the 
SI / 

j= length of the support legs 141 dan be adjusted and, once 

UJ optimized, locked in place by bolting or welding the inner 

~* leg section 142 to the first outer leg section 144. The 

^2 0 support legs 141 are disposed on base mount location pads 

143, which can be affixed (e.g/. , removably via bolts, or 

yj welded) to the support legs 142 prior to installation or can 

S be provided at the installation site. Additionally affixed 

C3 / 

to the support legs 141 are optional seismic braces 149. A 

25 first end of each seismic brace 14 9 is fixedly mounted to a 

support leg 141 as shown, (ot alternatively could be attached 
directly to the waffle grid /flooring) while a second end of 
the seismic brace 14 9 is provided for attachment to the 
manufacturing equipment lll| upon installation thereof. 

3 0 QJo^Jt 

The inventive support pedJbstal 14 0 includes at 
least one facilities connection locator 150 which is fixedly 
mounted to the support frame 14 5 and which establishes the 
facilities connection locations , /representatively shown as 
the four facilities connection Vocations 151-154, which 
35 exactly match the facilities connection points on the 

manufacturing equipment 111 . Optional outer flanges (not 
shown) at the periphery of the support frame 145, as well as 
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optional inner flanges (not/ shown) are provided for 
0" supporting raised f looringj (as shown in FIG . 5) . 

FIG. 5 is a schematic top perspective view of the 
inventive support pedestal 140 of FIG. 4, installed at a 
5 manufacturing location and having the mainframe 117 attached 
thereto. The inventive support pedestal 14 0 includes the 
support frame 14 5, having a frame outline which substantially 
duplicates (and preferably exactly duplicates) the bottom 
outline of the mainframe 117, and a plurality of support legs 
10 141, each of which extends to a base mount location pad 143 
positioned on the waffle-grid floor 125. In at least one 
embodiment of the invention, the frame outline need not 
substantially (or otherwise) duplicate the bottom outline of 
5 the mainframe 117. Seismic braces 149 are attached to the 
%jl5 support legs 141 and to the mainframe 117. The facilities 
connection locator 150 is attached to the support frame 14 5 
to provide the fixed facilities connection locations 151-154 
(shown in FIG. 4) . The illustrated support pedestal 140 may 
have raised flooring (not shown) attached at the periphery of 
M20 the support frame 145. It is to be noted that the support 
pedestal 140 can alternatively be installed just below the 
level of the raised flooring, as depicted in FIG. 8 
(discussed hereinbelow) . 

The inventive support pedestal 14 0 provides 

2 5 manufacturing equipment alignment (due to the shape of the 

pedestal frame 145) and leveling (due to the adjustable 
legs) , as well as providing fixed facilities connection 
locations 151-154, all of which can be established in advance 
of the manufacturing equipment installation with reference to 

3 0 a datum point 100 (FIG. 7) of the factory location. That is, 

a datum point is identified at the factory location and the 
support pedestal is aligned, leveled and plumbed with 
reference thereto. Since the frame outline of the support 
frame 14 5 matches the bottom outline of the mainframe 117 of 
35 the manufacturing equipment which is installed on the support 
frame 145, and since the quantity and positioning of the 
plurality of support legs 141 has been adapted to engage the 
manufacturing equipment's load-bearing mounting feet for 

8 
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support of the particular manufacturing equipment being 
supported by the inventive support pedestal 140, no 
additional support structures (such as the custom- fabricated 
steel jacks, concrete piers, crossbeams or cantilevers) are 
required. Furthermore, given the fact that all of the 
facilities connection locations 151-154 of the facilities 
connection locator 150 are pre-aligned to the facilities 
connection points on the manufacturing equipment itself, no 
retrofitting of facilities lines and connectors is required, 
thereby avoiding interference with flow patterns within the 
facilities lines. Using the factory location's datum point, 
therefore, the factory location can be pre- facilitated with 
all of the facilities lines pre-plumbed to the specified 
location of the facilities connection locations 151-154 at 
the facilities connection locator 150. 



manufacturing equipment configurations, as /illustrated in 
FIG. 6. For the installation of a semi corfcluc tor processing 
system, such as is depicted in FIG. 1, wbfich includes not 
only the mainframe processing unit 117 but also the factory 
interface 114 with loadlock 113 and 115/ and a process chamber 
119, the support pedestal 14 0 can be augmented with at least 
one additional support 160, including/an additional frame 165 
supported by additional support legs /l 61 extending to 
additional base mount location pads/163 to support the 
factory interface 114, the loadlocKS 113, 115 or the 
processing chamber 119 (FIG. 1) . /The components of the 
addition support 16 0 may be configured in the same manner as 
the components of the support pedestal 14.0 with adjustable 
legs 161 positioned below load bearing mounting of the 
manufacturing equipment positioned on the additional support 
160 and/or frame 165 that dupl/icates the bottom of the 
manufacturing equipment. The /additional support component 160 
may be. joined to the support/pedestal 140 by connecting 
segments 167. Alternatively/ however, the pedestal frame 140 
can be extended to include /the support for the additional 
manufacturing equipment (e/g., the processing chamber 119). 
Thus, a single support pedestal 14 0 may be configured to 




140 is adaptable to specific 
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support one or more pieces of manufacturing equipment or a 
plurality of support /pedestals may be coupled directly or via 
a connecting segment/ 167. In this example of FIG. 5, the 
support pedestal 14a includes an additional facilities 
5 connection locator 170 with additional facilities connection 
locations (171 of FpG. 8) as needed (e.g., for the additional 
processing chamber jll9) . 

FIG. 7 is a top perspective view of the support 
pedestal 140 at a factory location with the manufacturing 
10 equipment 111, including the factory interface 114, the 
loadlocks 113 and 115, the mainframe processing unit 117 
(shown partially cut away so that the bottom footprint 
thereof is visible) and the additional processing chamber 119 

1 installed thereon. The illustrated additional processing 
L JJl5 chamber 119, like the factory interface 114, may be supported 

independently as described with reference to FIG. 6. The 
01 factory interface 114 is supported by the additional support 

T t component 160 comprising additional frame component 165 
Iff supported by additional support legs 161 which extend down to 

f20 additional base mount location pads 163. The mainframe 117 

of the manufacturing equipment 111 is mounted on the support 
P frame 14 5, which is in turn supported by support legs 141 

which extend to the base mount location pads 143 coupled 
£3 (e.g., welded or bolted) to the waffle-grid flooring 125. In 

2 5 the FIG. 7 embodiment, the mainframe processing unit 117 has 

been provided by the manufacturing equipment supplier on its 
own mounting frame 15 6 to which load -bearing mounting feet 
157 are affixed. In such an embodiment, the bottom outline 
of the mainframe 117 is defined by the locations of the 

30 load-bearing mounting feet 157 as mounted to the mounting 

frame 156 (provided by the manufacturing equipment supplier) 
for the mainframe 117. 

FIG. 8 is a schematic top perspective view of the 
support pedestal 14 0 of the present invention installed below 

35 the level of the raised flooring 168. In such an alternate 
embodiment, the support frame 145 (not shown) would be 
installed on support legs 141 which extend down to base mount 
location pads 143 on the waffle-grid flooring 125 as in the 

10 
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previously-described embodiments. Raised flooring 168 would 
be installed on top of the support pedestal 140, with , 
openings provided for the facilities connection locator 150 
of the mainframe 117 (not shown) , for the additional 
facilities connection locations 171 of the additional 
facilities connection locator (not shown) which is provided 
for the additional processing chamber 119 (not shown) , and 
for the brackets 147 which will engage the load-bearing 
mounting feet 157 of the manufacturing equipment 111. 

FIG. 9 is a side view of the embodiment of FIG. 8 
with manufacturing equipment 111 installed thereon. As shown 
therein, the raised flooring 168 has the openings for 
brackets 14 7 (FIG. 8) which accommodate load-bearing mounting 
feet 157. The mainframe processing unit 117 is provided on 
its mounting frame 156 which includes load -bearing mounting 
feet 157 to be attached to the brackets 147 (FIG. 8) of the 
underlying support pedestal 140. The support frame 145 of 
the support pedestal 140 is fixedly attached to the plurality 
of support legs 141, each of which extends to and is coupled 
to the base mount location pads 143 on the waffle-grid floor 
125. Facilities connections 155 are shown projecting up from 
the facilities connection locations 151-154 (not shown) of 
facilities connection locator 150 to be provided to the 
mainframe processing unit 117. The additional processing 
chamber 119 has additional facilities connections 175 
extending up through its additional facilities connection 
locations 171 (FIG. 6) associated with the additional 
facilities connection locator 170. 

FIG. 10 is a side view of gooseneck connectors 191 
which provide facilities connection between the facilities 
supply lines 193 of a factory location and the facilities 
connection locations 151-154 of a facilities connection 
locator 150 of the present invention (or any other facilities 
connection locations) . The gooseneck connectors 191 comprise 
a plurality of connector segments 195 which are alternately 
oriented to flexibly approximate a "straight" flow path 
between the facilities supply lines 193 and the facilities 
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connection locations of the facilities connection locator 
150 . 

The invention has been described with reference to 
several specific embodiments. One having skill in the 
5 relevant art will recognize that modifications may be made 
without departing from the spirit and scope of the invention. 
For example, it is to be noted that the manufacturing 
equipment 111 may include some non- load-bearing feet 
(hereinafter referred to as "anchoring feet") which may be 
10 provided for additional lateral securing of the manufacturing 
equipment to the support frame 145. The number and locations 
of the support legs 141 of the inventive support pedestal 14 0 
are selected to match the number and locations of the 
O load-bearing mounting feet 157 on the bottom outline of the 
Q1S manufacturing equipment. It is to be understood that, 
Q without departing from the invention as taught and claimed, 
*t! additional anchoring feet may be provided on the 

y manufacturing equipment, and additional brackets for engaging 

Ml the anchoring feet may be provided on the inventive support 

=^2 0 pedestal 140 in locations which may or may not align with 
H support legs 141 . 

n 

r; In addition, the illustrated seismic braces, 

p including variable length ball -end rods 14 9 of FIG. 4, are 

merely representative of one embodiment of the optional 
25 feature. An alternative embodiment would include a piece of 
thick metal strapping, which would first be secured to the 
support leg, followed by custom-bending in situ, and then 
bolting or welding into place. By either method, the support 
pedestal would be triangulated in orthogonal directions, thus 
3 0 preventing the vertical support legs from deforming to the 
point of failure during a seismic event. 

While it has been taught that a molded, monolithic 
pedestal frame is advantageous for mechanical integrity, 
clearly a pedestal frame comprising a plurality of bonded 
35 (e.g., welded) or fixedly coupled (e.g., bolted) pieces can 
be substituted without departing from the invention as 
claimed. 
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Yet another modification comprises the use of 
standardized spacers as the mounting and anchoring feet, in 
place of the adjustable mounting and anchoring feet which 
have traditionally been employed for in situ leveling of 
manufacturing equipment. The inventive support pedestal has 
adjustable legs which are adjusted prior to installation of 
the manufacturing equipment to thereby pre-establish the 
alignment and leveling of the manufacturing equipment; 
therefore, fixed spacers are recommended since the fixed 
spacers maintain the fixed parallel relationship between the 
support frame and the manufacturing equipment which has been 
established relative to the datum point and since no in situ 
leveling of the manufacturing equipment will be required. 

The support leg sections could also be tubular, 
right angle sections ("angle iron"), or triangular or etc., 
they need not be rectangular. Also, the lower portion of the 
support leg could be either the outer or the inner portion. 
As an alternative to being bolted- on, the mounting of the 
support legs to the pedestal frame could also be welded-on, 
designed so that they would attach underneath the frame (in 
compression) , or designed to fit into underside receptacles 
fabricated as part of the frame itself, or some combination 
of these. 

Finally, pre-f acilitation of a factory location can 
be conducted using a "map" of the support pedestal and its 
facilities connection locator with facilities connection 
locations defined relative to a datum point of the factory 
location. A medium (polycarbonate film) having a full-scale 
outline of the inventive support pedestal, with or without 
facilities connection locations denoted, can be delivered to 
the factory location prior to installation of the support 
pedestal. Once the polycarbonate film is spread out on the 
factory floor relative to the datum point, the coordinates 
for each facilities connection location will be precisely 
defined in situ and appropriate plumbing, electrical, 
construction can be performed prior to installation of the 
inventive support pedestal. 
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Accordingly, while the present invention has been 
disclosed in connection with the preferred embodiments 
thereof, it should be understood that other embodiments may 
fall within the spirit and scope of the invention, as 
defined by the following claims. 
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